-~

N

EFFECT OF BURRING UPOXN THE ACCUMULATION CF O'RGANIt
MATTER IN FOREST SOILS

R. M. BARNETTE axp }. B. HESTLR'
University of Fl_nn'd_a Agricultural Experimeni Statien

- T Received lor publication September 25, 1929

Theufilization of the land resources of the Unil.t;,d States is being placed on-

a more scientific and logical basis than ever before. * This & not only a result

of the economic conditions facing the couniry at present but is also due to 2
f those factors

rapid and more extensive development of the investigation o
underlying the utilization of {hé Jand. ‘The possible utilimtion of thousands
of acres of the poorer sand lands in the southeastern coastal plains has focused
attention on reforestation and the possible Tevenues to be obtained by follow-

* ing a system of logical and protected reforestation.

One of the greatest problems in the utilization of these poorér lands, how-

ever, has been the burning of forests and cut-over lands. The forestry service
has been emphasizing for many years
possible future value of the timber, resulting from buming.

The protection of the forests and cut-over lands would allow organic residues
to accumulate in the soil, and the subsequent effect of such an accumulation
on the growth of the timber as well as on the possible future utilization of the
land for cultivated crops has been suggesied as very desirable. ‘The organic
mportance in the southeastern states where the tem-
ined with the physical characteristics of the coastal

plain soils, are favorable for an accelerated depletion of soil organic matter, -

‘1t is difficult to find a tract of Jand on the Florida peninsula which has net

been burned over yearly for a number of years. The free range has led to 2
 condition which predicates almost yearly Burning of the cut-over lands in an
effort to produce sufficient grass to maintain the fange cattle. However, an
island was Jocated off Fernandina, Florida, on which the t_:ut—over'land and.
forest have not been burned for the past 42 years;, The soil here is a Norfolk:
medium fine sand (deep phase).? - For the purpose of comparing this sofl with
the sof! of 2 burned area, a similar type of s0il on the mainkand near Gainesville,
was samplei. This land has been burned over almost yearly for the past 42

matter problem is of great i
perature and rainfall, comb

o Assaciate chemist and assistant chemist, respectively, in solis investigations of the
chemistry department of the Agricuttural Experiment Station of the University of Florida,
Gainesville. = : .

z Samples of s0il were collected from the island through the courtesy of Mr. B. F. William-
sup, president of the Florida Forestry Assaciation. T
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the injury to tree growth and to the
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. i i years. The land on the island had a stand of virgin pine. The timber from 1 ) protected, thi -
B i the maintand soil had been removed within the past three vears and the land foss of 1,326 1
TR g left uncultivated. A fairly comparable soil condition in the two areas was jndicated. It
;v i prevalent during the 42 vears, save for the burning factor.
N : ;; Samples of soil were removed [rom both areas to a depth of 45inchesin the i [
f C R following layers: Leal mold (present only on the island soil), 0-9 inches, 9~21 :
3 f inches, 21-33 inches, 33—45 inches. A heavy leaf mold was present on the A :
H E island soil but the mainland soil had only a growth of inferior range grasses. g 3
¥ .
7 : ’ .
4 k TABLE 1 i <
JEE 3 Analyses of forest soils from burned und unburned areas i -3
‘.3 . ;: . i Virgin Pine Forest—Norfolk Medium Fing Sand fdeep phase) R = :
IR ! - - - ) =
- 'x %"7 : g e e - | GLAND SOR—UNBURNED AREA E MAINLAKD SOIL—DURNED AREA atf - b
. P o s 5 = 2 [ i
2 3 perrs | sarmast | E = = |- E = 5 ; 3
: : £ S | Eo |4, FER R ) =
;5 : £E = | & 2= | EE f>d = ;
b 8" | =z 12 |&7 18 |8 1= [ % |2 [ J
E§ EL : 5| incker Fo Percend | percent percent | percent | percent :::‘ . ] percent ‘ﬁ; ‘ .
i E 4 : 920 [06.20 | 0.600
y . 1 edle
i : Leaf P need N
F g ! e || 45 {93.35 | 0.700
F g g 4in. intermn. .
LE3 i - 2130  |58.87 } 0.715 H
b F 3 1 mold : . %
< 1 e -9 2.542) 0.042 S.iOID;_OZD-l 1,248] 1.350i0.025 5.67!0.030010.553 E.
- 'g 21 1.336| 9.0211 5.50:0.0230] O.601 O.EIOi(_).OIS .S.TSEO.GZISIG.-HS W
b E 21-33 0.967| 0.0E4| 5.84]0,0317]-0.534) 0,4—}_9'0.'01-1- 5.95;0.0181'10.233 1 E
b %’: 3345 0.607| 0.013] 6.10i0.0249 0.391] 0.369,0.012 5.67;0.0190i0.179 2
¢ ; o
E ;— Leaf mald and organic matler in leaf mold per square yard 2 5
3 ; . . Leaf Oreanic 5
-k 1. okl matier
= ) ponnds pounds g
, E L 2.03 1.95 -
FE- Intermediate. . vesses s et cii o e e ae e e neaes Seaenianans 0.02 0.85 ; Fa
i True leaf mod. .-+ cruvueeeaess s i 4.81 2.83 1 2
EE - . ! '
: §- * Per square yard. ) - .- . - i
3 . . !,
HOE " The soils were removed to the laboratory and carefully air-dried and mixed. _
e I The analyses included determinations of loss on ignition, total nitregen, pH, ' )
E: exchangeable CaQ, and hydroscopic moisture. The results of these deter- v Fic. 1. Nrr=c
{ A minations are given in table 1. Calculations of-the organic matter and the Y - :
¢ nitrogen, in pounds to the acre, were made and are given graphically in figure 1. :
3 . From these analyses it appears that the protection of the forests on the island. i the potentiz
3 'j has lead to the conservation of the organic matter and nitrogen in this soil., - it destroys
L A total loss of 121,289 pounds of organic matter to the acre by buming™is 1 Thereis:
T F o shown. Calculatéd on the basis-of 42 years that the island soils have been < these soils,
- o . : .
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1€ timber from ~ protected, this amounts to an annual loss of 2,888 pounds an acre. A total
s and the land - loss of 1,126 pounds, or an annual loss of 27 pounds of nitrogen to the acre is
%0 areas was indicated. ; It cannot be doubted that the burning depletes markedly not only
45inchesin the - - - : _ -
9 inches, 9-21 NITROGEN IN SDILS FROM UMBURNED AMD BUREED AREAS
wesent on the &- .o ¥orfolk medinm fine sand
- . -
nge grasses. g l
. . _’ - 3 m_ -y Unbirned dres.
. i 5 R 2urmed sme
N r
2 : E w0 p :
" —BCENED AREA ? :A — -} [ . -
. ) < .
2 |2 .! - ] B osef =
1= 5 ‘
ECR S 1 - = Sl s
. =5 | B : . .
H 53 = B 5
,gng;', } Leaf [V =21 3.3 334
. li - T Meld. “inches.  fnches, inches. inchen.
H h .
ORGAXIC MATTIR 1IN SOILS FROM UNEURRLD AND Wupmen
"AREAS .
. Unturned Ares.
2 .
0 oséac 5537 : : i
57.0.0503,6. - m o L
75,0.02150.418 : Z s000 | ST
)5,0.0181,0.233 + H - - .
37;0.0190,0.179 %
; ! z .
s -
50,000 I e
f Organie - g -
ki mezkier o
W Posnds -
13 1.95 s ° .
2 0.85" T Fom
1 2.83 f g & -
" 7 _ _
. }, Lear [\ - 9 -2 21-3 33-45
"1 and mixed. Mold, inchen.  inchem, Inches.  inches.
itrogen, pH, .
these -deh}:]r« : 'i FI6. 1. NITROGEN AND Orcaric MATTER FROM Buxed Axp UNnomen Awxas or Norvorx -
tter and the v . : Meniom FINe Laxn
vin figure 1. : _ . - ) R
n lhE.iSIa'jd ‘ the potential supply of the plant nutrients to the growing timber, but also that
m ﬂ"-_'; 50'.1- ! it destroys the potential organic matter supply of the soil:
* burning B . There is a difference not only in the organic matter and nitrogen contents of
5 have been these soils, but also in the exchangeable lime and in the hygroscopic moisture
i
i i :
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’ E; content. These differences are no doubt associated with the differences in the \
s organic matter content, Only in the 09 inch depth of soil did the replaceable
. ; lime content of the burned over land exceed that of the unburned land.. This
T higher content of replaceable lime in the surface soil of the burned area is-no )
i doubt due to the accumulation of the ash constituents in the surface soil. _ ! AMETHCD FO
L Table 2 gives the calculated percentages of nitrogen in the actual organic i :
- L‘ matter of the two soils. The percentage of nitrogen in the organic matter of L4
L the soil removed from the burned area is higher than that in the unburned }
;T . - - i
; A i S TABLE 2 - )
Percentages of nitrogen in the organic matter of Joresi soils from unburned and burned oreas
. : . . s mﬂ'm‘?‘lﬂh_‘qﬂm!l ! . - “’it,h' tb.c inc
3 o ' | Coberned aven | Buracd sees ! toward the ba:
¥ - pop— o . nitrogen conte
il b o fraction may re
o 0.62 - ished plar
IR R | 6.750 |- bouris
i:i 1.214 Obviously, um:
4 ? -5 1652 1.852 s demands recog
IR 1573 | 2.45 1[ sideration in t
SN e osms b e imfiuene
i § o 'i , . : ' -of young foreg
ik : %l L T The cutting or
PR ; v _ area. ‘This indicates a more advanced stage of decomposition and failure to pitrogen is stil
iF oo i' . renew significantly the organic matter supply in the burned soils. The gradual "of protein and
=Y K : § _ increase in the percentage of nitrogen in the pine needles with their decom- when the inorg
t i : i;' position is correlated with the depth and evidently the age of the decomposing - + aithough the ¢
te i, - 7y residues.: The importance of the pine as a means of increasing the organic are largely car
F X Ty - | matter supply and the ultimate fertility of these deep phases of the Norjolk In a recent
S B \ sands cannot be overemphasized, and the effects of burning over these lands . ammonia and
{ F - 1 distinctly interferes with the accumulation of arganic matter in the soil. high degree of
sb b . o N . o . .. . green tissue ai
B SR B P e e - \ tissue. This -
' oo T 0 e - S T : ) nitrogen fract
- " C A i i : - : S
B O A S . . inorgamc nitre
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- . Con e The total nitx
S L : ' . : : : whien the tiss:
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: : : - ‘ e o T : The purposs
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